N The incidence of diabetes is increasing among children and young people (up to 14 years) but appears to be declining among younger adults (15-34 years) .
N An affluent lifestyle with increased energy intake in childhood is associated with an increase in type 1 diabetes among children and young people. To prevent both types of diabetes, 1 and 2, a focus on energy intake is needed.
N The incidence of diabetes among adults is not yet increasing even though weight and body mass indexes have risen. In the longer term, however, incidence will probably increase. N Mortality from diabetes has declined by 28% among women and has remained largely constant among men since 1980. Excess mortality among diabetics has declined for women but not for men.
N An estimated 300,000 people have diabetes in Sweden, of whom just over one tenth have type 1. Diabetes is somewhat more common among men than among women -approximately 3.5 and 2.8%, respectively. N The prevalence of diabetes has increased by just over 40% since 1980. The number of diabetics has increased by 50% partly due to changed age structure and partly to reduced mortality from diabetes. N Diabetes is more common among adult immigrants, especially those born outside Europe.
N Diabetes is appreciably more common among physically inactive adults than among active people.
N Smoking is equally common among diabetics and among the population in general even though diabetic smokers run a markedly higher risk of cardiovascular disease.
Diabetes common among both children and adults
Diabetes is a common disease that afflicts both children and adults, and in Sweden some 300,000 have the disease. Diabetes entails appreciable everyday problems and the risk of complications is large, with impaired quality of life as a consequence. Life expectancy is shorter than among the rest of the population. During the past few years above all the media has expressed apprehension regarding a ''diabetes explosion'' in consequence of increased obesity.
Type 1 diabetes afflicts chiefly the young
What was earlier termed juvenile diabetes is now designated type 1 diabetes. This type appears chiefly before the age of 20, often around puberty; but onset can take place at any age. Type 1 diabetes is more common among boys.
More than half of all type 1 diabetes cases make their debut before adulthood. The causes are partly unknown but heredity combined with virus infections during pregnancy or early in childhood contributes. Other probably contributing causes are factors that increase strain on the pancreas such as rapid prenatal and infant growth and weight increase [1] .
The incidence of type 1 diabetes correlates with increases in welfare measured as GNP in Sweden and in the rest of Western Europe, in similar ways that children's weight and height correlate with different welfare indicators [2, 3] . New studies indicate that an increased energy intake contributes to a large proportion of the increase in type 1 diabetes among children [4] .
Type 1 diabetes represents some 10-15% of all diabetes in Sweden, and approximately 30,000-40,000 are afflicted, of whom about 7,000 are children. In adults, type 1 and type 2 are sometimes very difficult to distinguish, for which reason the exact number cannot be given.
The disease requires treatment with insulin, most often 4-5 injections per day and, moreover, frequent self-checks of the level of sugar in the blood in order to avoid acute and chronic complications. After 10-20 years with the disease, the risk of damage to the kidneys, eyes and sensory nerves in the feet increases.
Thanks to improved treatment, however, these complications have become fewer and less serious over the past 20 years. There are some signs that disease onset at very early ages gives greater risks, possibly because it is harder to achieve almost normal blood-sugar levels in small children through insulin treatment. After 20-40 years' illness the risk of premature death, myocardial infarction, stroke and amputation as a consequence of gangrene is the overshadowing threat.
People with type 1 diabetes on the other hand do not develop cardiovascular diseases as frequently as those with type 2, since the former are less susceptible to blood pressure, blood lipid and overweight problems.
Type 2 diabetes afflicts chiefly people over 50 years
Type 2 diabetes was earlier termed old-age diabetes, or non-insulin dependent diabetes. In Sweden this type afflicts only adults, commonly after the age of 50. Half of the approximately 250,000 persons with type 2 diabetes are over 65.
Heredity is a central causal factor and where abdominal obesity, physical inactivity and cigarette smoking are also present the risk increases sharply.
Earlier Swedish studies showed that type 2 diabetes shortens survival by 5-10 years, chiefly through myocardial infarction and stroke. Type 2 diabetes is also the most common cause of blindness, kidney failure and amputation. However type 2 diabetes is often symptom-free and undiagnosed; in Sweden there may be at least one undiagnosed diabetic for every two persons with diagnosed diabetes [5] .
In the past 30 years, the criteria for diagnosing diabetes have been amended several times. As a result increasingly mild elevations in the level of blood glucose are now classified as type 2 diabetes.
Increased incidence of type 1 diabetes among children and young people
The Swedish juvenile diabetes register 1 shows that the number of new cases of type 1 diabetes has increased continuously among children since the beginning of the 1980s and that onset is occurring at increasingly young ages ( Figure 5 
Diabetes
There are two types of diabetes: type 1 and type 2. In both, the body is unable to transport sugar, or glucose, inside the cells where it serves as an energy source for most bodily functions. The insulin required for sugar absorption is either completely absent or has a poor effect on the cell. Since the sugar can then not leave the blood circulation, blood sugar levels gradually rise, eventually contributing to the classic symptoms of thirst, increased urine production and tiredness.
The high sugar levels in the tissues eventually damage sensitive organs such as kidneys, nerves and retinas; but this usually takes many years with the disease.
In type 1 diabetes the insulin-producing cells in the pancreas are successively lost in consequence of an attack from the body's own immune system. The result is finally a total lack of self-produced insulin, and for survival one becomes entirely dependent on insulin injections.
In type 2 diabetes the underlying mechanism is not shortage of insulin but resistance to insulin action in the important tissues in the liver and muscles. The condition can initially be treated with diet but as the years go by tablet treatment and most often insulin as well are required. an analysis including both children and adults up to 35 years shows that the total risk of contracting type 1 diabetes appears unchanged for the same period. Since the disease starts at increasingly low ages, however, increasing numbers will contract it during childhood, instead of as young adults [6] . Children's increased energy intake as described above is a probable cause of this shift.
In the wake of sharply increasing obesity among young people, the USA, Japan and others are reporting increasing type 2 diabetes among children and young people. Since child and youth obesity has also increased in Sweden, there is fear that this can happen in Sweden too. However, an investigation at all Swedish paediatric clinics found no support for such an assumption; only 0.5% of the diabetic children had type 2 diabetes [7] . Nor did an analysis of all new diabetics between 18 and 35 years during the period 1983-1999 demonstrate any increase in type 2 diabetes in this group [8] .
An extensive investigation in Skaraborg 2 in 1991 to 1999 showed clearly that it was more common for men than women over 25 to be diagnosed with either type of diabetes [9] . The annual incidence until 2003 was largely unchanged for the period (Figure 5:9 ). The study can be considered representative for the country at large, and converted into national figures shows that about 0.25% of the population contracts diabetes every year. This corresponds to 20,000-25,000 people per year.
Mortality declining but more people are living with diabetes
In the Statistics Sweden (SCB) Surveys of Living Conditions (ULF) the question has been asked since 1980: ''Have you any chronic disease?'' 3 Those who answered ''Diabetes'' constituted the base for the prevalence of diabetes described here. While the prevalence is probably underestimated somewhat, available data are sufficiently stable to be able to judge time trends. 4 Diabetes is somewhat commoner among men (3.5%) than among women (2.8%). The difference is most marked for the ages 45-64 but is demonstrable at all ages ( Table 5 :1). Among men the prevalence is low up to age 45 and among women up to 55. It increases, however, with age in both genders, rising to about 8-10% at ages over 75 years.
The prevalence of diabetes increased somewhat between 1980-87 and 1996-2003; by 1.1% percentage units for men and by 0.7% percentage units for women. The estimated number of men with diabetes has increased from about 80,000 to about 130,000, and women from 85,000 to 120,000. Thus there are probably between 250,000 and 280,000 people with known diabetes in Sweden ( Table 5 :2).
During 2004 the fifth MONICA population survey was concluded ( Table 5 :3). 6 Over a period of 18 years no appreciable increase is seen in diabetes among women up to 65 years of age. The trend for men, however, is harder to interpret. Since 1994 ages 65-74 have also been included in MONICA revealing an increase in diabetes prevalence in both genders. Similar findings are reported from the Norwegian Nord-Trondelag study [10] . As opposed to the Survey of Living conditions (ULF), MONICA showed no increased prevalence in Norrbotten or Västerbotten for 1986-99 for ages 25-64 years [11] .
This can possibly be explained by the different selection of ages and periods in the two investigations. In a comparison between ULF and MONICA for the same region and time period, the proportion of self-rated diabetes according to ULF tallies well particulars in the MONICA study, which used interviews plus clinical investigation. This shows that the ULF data are sufficiently reliable for following time trends and for evaluating and analysing differences in prevalence.
Improved survival for women with diabetes
Men's mortality from diabetes 7 has remained largely unchanged since the early 1980s but women's mortality from diabetes has declined by 28% ( Figure 5:10 ). The causes of this difference have not been established. As shown earlier in the present Report, cardiovascular mortality has declined among both genders. It may be that diabetes today involves a lower risk of coronary disease than heretofore because of decreased smoking and lower blood cholesterol levels.
Improved treatment of blood sugar elevations and, in particular, more active preventive treatment of high serum cholesterol levels and hypertension are probably also important causes. A further explanation may be that during latter part of the 1990s the population had better dietary habits and better living conditions while growing up.
A study in which the Survey-of-Living-Conditions participants for 1979-85 were followed up until 1995 showed that mortality from heart disease among female diabetics was eight times higher than among women without diabetes. Among men the risk was three times greater [12] . In a later analysis of the period 1980 to 1999, according to ULF, men with diabetes had initially twice the mortality of those without [13] (Figure 5:11 ). This mortality subsequently declined at the same pace as for non-diabetics.
Women with diabetes at the beginning of the period had just under three times higher mortality than those without. Mortality among women diabetics, however, declined more rapidly than among male diabetics. Women with diabetes no longer have any statistically significantly greater mortality than those without -a surprising improvement for which there is no corresponding description from other countries. Since diabetics nowadays live appreciably longer with their disease than formerly, the prevalence of diabetes will increase in those age groups where it previously caused many deaths from cardiovascular disease. A Danish analysis recently showed a certain increase in the prevalence of diabetes, decreased mortality among patients with diabetes and no increase in incidence [14] . This picture tallies well with Swedish data.
Diabetes explosion threatens in developing countries
Almost 180 million people throughout the world today -5% of the adult population -have diabetes. Sweden is at an average level in Europe concerning total prevalence but has, after Finland, the world's highest incidence of type 1 diabetes in children and young people [15] . The International Diabetes Federation, an umbrella organization for all the world's diabetes associations and researchers, has in a recent report attempted to estimate the increase in diabetes that may be expected between 2000 and 2030 [16] . In the market-economy countries of the western world the increase is estimated to 9%, while far higher figures are given for e.g. India (40%) and the Middle East (67%).
Social and regional differences
The pattern for social and regional differences in diabetes prevalence largely follows the general health position with respect to socioeconomic background, educational level and regional affiliation.
More common among blue-collar workers and the poorly educated
Diabetes is more common among blue-collar workers and lower white-collar workers of both genders than among middle-level and upper white-collar workers ( Figure 5:12) . Male blue-collar workers' risk of developing diabetes is double that of female whitecollar workers at intermediate and upper levels.
Turning to educational levels, as defined in Appendix 1, there are differences that mirror those for socioeconomic groups. Diabetes, for example, is almost twice as common among poorly educated people as among those with higher education (Figure 5:12) . Prominent is the difference between the very high risk among poorly-educated men and the low risk among those with intermediate or higher education. Women with higher education run less than half the risk of diabetes that poorly-educated men do.
The connection between socioeconomic group affiliation and educational level on one hand and diabetes prevalence on the other may lie in overweight, physical inactivity and smoking -all factors that increase the risk of diabetes. This behaviour is commoner in lower socioeconomic groups and among those with poor education. This aggregation of risk factors probably also explains the increased risk of cardiovascular diseases among low-educated diabetics, demonstrated in an earlier ULF analysis. Among diabetics with low educational levels, mortality was 40% higher than among those with high [12] . Traditional risk factors such as overweight and inactivity, and psychosocial factors, largely explain the social differences in the prevalence of diabetes [17] . Among those over 45 years, diabetes is somewhat more common among single people than among married people or those living in partnerships.
The results indicate that the increased prevalence of diabetes among poorly-educated women is explained by a combination of lifestyle and psychosocial factors, while diabetes among poorly-educated men is explained largely by lifestyle. But since both the number of people with only comprehensive education and the number employed in traditional blue-collar occupations are declining, fewer and fewer individuals remain in this risk zone for diabetes. That a larger proportion of the population now has longer education may thus have contributed to keeping the incidence of diabetes at a low level.
Women from the Middle East a high-risk group
Men born in Sweden less often have diabetes than those born in the other Nordic countries (most frequently Finland) and in other European countries ( Figure 5:13 ). Most common is diabetes among men born outside Europe. About 2.5-3% of the women born in the Nordic countries have diabetes. The disease is more common among women from countries outside Europe, chiefly the Middle East with just over 5%.
According to a recent report the prevalence of diabetes among male Turkish immigrants in Sweden does not differ from that of Swedish men [18] . Turkish women, on the other hand, had a threetimes-greater prevalence than Swedish women did; which is explained entirely by socioeconomic factors, inactivity and larger body mass.
The differences in diabetes between people of different ethnic origins are probably partly genetic, with varying susceptibility to, for example, the development of overweight and the risk of abdominal obesity, as shown in a comparison between European, Chinese, Indian and Japanese population groups [19] . Also shown is that the risk of diabetes in many non-European population groups increases even within a 'normal range' for Body Mass Index (BMI 20-BMI 25) as opposed to in Europe where the threshold is over 25; in Sweden probably even higher. Much of the ethnic differences in diabetes, however, could possibly be explained by the immigrants' different conditions of life in Sweden, with social exposure and accompanying unfavourable living habits.
As mentioned earlier the onset of type 1 diabetes among children is lower in other countries than in Europe except Finland; but children from certain immigrant groups in Sweden get type 1 diabetes less readily than Swedish children.
Regional differences
Among women diabetes is commonest in Jö nkö ping county, Kalmar county, Dalarna, western Norrland, Norrbotten and Gävleborg (Figure 15:14) . Among men it is considerably more common in Ö rebro and Kalmar counties than in the rest of the country. The figures should be interpreted cautiously but diabetes appears to be somewhat more common in several counties in the middle of Sweden and less common in some southern counties such as Skåne and Halland. However, there is no clear difference between the north and the south.
Even though the findings partly tally with the dispersion of obesity, there is no clear hypothesis to explain the differences. 8 Figure 5 :13. Prevalence of diabetes by country of birth, men and women aged 16-84 years, 1996-2003 (age-standardized) . Source: Survey of Living Conditions, Statistics Sweden.
Physical inactivity and smoking important explanatory factors
Scientific studies show that even moderate daily exercise may protect against the onset of diabetes, compared with no daily exercise [20, 21] . It will be seen from Figure 5 :15 that men's increase in diabetes has taken place essentially among those who take no exercise. For each raised level of physical activity, the risk of diabetes decreases. For women the connection between physical activity and diabetes is similar but less prominent.
The protective effect of training appears to start even with modest activity, while more intensive training is not linked to any appreciable further protection against diabetes. This is confirmed in a large American study published in 2004 [20] .
Diabetics who smoke run higher risks of complications from the eyes and kidneys. The frequency of amputation is also much greater among diabetics who smoke. Their great risk of cardiovascular disease, moreover, compounds the risk that smoking itself represents. Between 1980 and 2002 the proportion of male smokers was halved in Sweden but despite intensive efforts from diabetes care to reduce smoking among diabetics, men with diabetes still smoke as much as men without. Among women, too, the proportion of smokers is declining, but women with diabetes have not stopped smoking to the same extent as women without. It is now more common for women diabetics to smoke than for other women to do so. An analysis of the Swedish Diabetes Register shows that, particularly many young women with type 1 diabetes smoke [22] . This suggests that diabetics who smoke are a group with a very high risk of future complications and premature death.
Smoking also demonstrably increases the risk of contracting type 2 diabetes twofold to threefold compared with not smoking [23, 24] . The cause is probably that the inflammation process induced by smoking leads to poor sensitivity to insulin and impairs the sensitive microcirculation in the muscles. The influence of snuff-taking on the risk of diabetes, on the other hand, is unclear [23, 24] .
The fact that fewer people in Sweden smoke has probably contributed to a weight gain that ought to increase the prevalence of type 2 diabetes via more overweight and abdominal obesity. But as tobacco smoking decreases, fewer people are exposed to the injurious inflammation it gives, which in turn should reduce the risk. It is hard, however, to judge the net effect of this relationship.
Will diabetes become a greater health problem in the future?
Despite appreciable increases in BMI, overweight and obesity in the Swedish population over the past 20 years, diabetes prevalence has increased but only modestly, primarily among men. The incidence of diabetes appears, however, to have been constant during the 1990s. The increased prevalence, therefore, is probably explained mostly by the decrease in mortality among diabetics. New diagnostic criteria may well have led to more people now being diagnosed with diabetes.
There is no indication of either increased incidence or increased prevalence of type 2 diabetes among young adults. Yet there are some indications that the rapid increase in the incidence of type 1 diabetes among children is linked to an increase in body weight and height which in turn is explained by an over-consumption of energy-rich foodstuffs. Type 1 diabetes appears to be creeping down the ages in all welfare societies.
Even modest increases in, chiefly, type 2 diagnoses lead however to more diabetics since type 2 diabetes predominantly afflicts people in older age groups where numbers have grown appreciably. The number of diabetics has increased by about 50% between 1980 and 2002 with the new additions essentially among people older than 65 years.
Considering that the weight increase is greatest among younger and middle-aged people, this will probably eventually be converted into increased incidence of diabetes when these groups reach the critical ages for developing type 2 diabetes. The increase in abdominal obesity, however, appears not to be as rapid as the increase in body weight, and this may have contributed to the lack of effects of increased weight on diabetes and coronary diseases.
The increasing number of elder diabetics is a challenge to health service resource allocation. Great efforts by well-trained staff are necessary, and these efforts are needed to change lifestyles, to treat with medicines and to prevent complications.
General efforts to promote physical activity already at young ages are necessary and these coincide entirely with steps against overweight and obesity.
Efforts directed towards reducing incidence should concentrate on weight control and increased physical activity among the middle-aged with low educational levels, hereditary disposition to diabetes and other risk factors for cardiovascular disease. Efforts to reduce psychosocial stress may also be significant. For this, however, considerable development of methods and pedagogical renewal are required, as is the involvement of other health personnel groups. 5 Calculated on the basis of the whole population where the prevalence among the oldest is established to the same as for the group 75-84 years. If the calculation is based on the more specific question in the SCB Survey of Living Conditions (ULF) the number is higher -about 150,000 and 130,000, respectively. 6 MONICA is explained in footnote 1 in the section 5.1 in this chapter on cardiovascular diseases. 7 Including contributory causes of death. 8 See Chapter 5.3 on overweight and obesity.
